INTRODUCTION
============

Primary lung adenoid cystic carcinoma (ACC) is very rare, accounts for approximately 0.1% to 0.2% of all lung cancers, and only accounts for about 10% of all lung ACCs \[[@B1]\]. Over the last 10 years, approximately 60 cases of primary lung ACC have been reported in the English literatures \[[@B2],[@B3],[@B4]\]. ACC of the head and neck is typically characterized by a slow-growing malignancy which results in approximately 4% to 20% loco-regional recurrence and 20% to 50% distant metastasis. Distant metastasis most commonly occurs in the lung \[[@B5],[@B6],[@B7]\].

When ACC of the lung is identified, it is important to determine whether it represents distant metastasis or primary lung cancer. Thyroid transcription factor-1 (TTF-1) staining is one of the most useful methods to differentiate primary from metastatic lesions in lung cancer \[[@B4]\].

The authors incidentally encountered ACC at the base of the tongue in a patient who was being followed and treated due to primary lung ACC that occurred two years prior. Therefore, we report a case of metachronous, not synchronous, ACC at the peripheral lung followed by ACC presentation at the base of the tongue, with a review of relevant literatures.

CASE REPORT
===========

The patient, a 54-year-old female, was found to have a mass in the right lower lung (RLL) on chest radiography during a routine health examination in 2010. Thoracoscopic lobectomy of the RLL and lymphadenectomy was performed. The histopathology was reported to be cribriform type ACC. On positron emission tomography-computed tomography (PET-CT) which was performed to evaluate for metastatic disease, no suspicious other primary lesions were identified. Laryngoscopy was performed from nasopharynx to glottis level. There was no suspicious primary lesion. The patient was diagnosed with primary ACC at the peripheral lung.

When the patient was hospitalized after the thoracoscopic lobectomy, cystoscopy was implemented due to hematuria. The patient was diagnosed with bladder cancer and received partial transurethral resection of the bladder. Histopathology demonstrated a non-invasive papillary bladder cancer. During the follow-up period, two years after the primary lung ACC diagnosis, fluorodeoxyglucose uptake on bilateral upper neck lymph nodes were found on PET-CT and the patient was referred to the Department of Otorhinolaryngology-Head and Neck Surgery.

The patient did not report any specific symptoms at the time. Additionally, there were no palpable neck lymph nodes in the bilateral upper neck on physical examination. On laryngoscopy, a small round mass of 1.0 cm was identified in the center of the base of the tongue ([Fig. 1](#F1){ref-type="fig"}). It was firm and fixed on palpation. On CT scan and PET-CT, a lesion was not clearly identified, although enlarged lymph nodes (left, 2.0 cm; right, 1.3 cm) were found at bilateral neck level II areas without contrast enhancement ([Fig. 2A, B](#F2){ref-type="fig"}). Magnetic resonance imaging (MRI) demonstrated a 1.5×1.7 cm mass with T2 contrast enhancement and irregular margins in the center of base of the tongue as well as abnormally enlarged lymph nodes at bilateral neck level II areas ([Fig. 2C, D](#F2){ref-type="fig"}). Biopsy of the lesion was performed and histopathology showed cribriform type ACC. Ultrasound guided fine needle aspiration and cytology was performed on both neck nodes, but only polymorphous lymphoid cells were found.

The patient planned to have surgical treatment at the primary site and bilateral necks based upon an American Joint Committee on Cancer (AJCC) cancer stage IVA (T1N2cM0). The primary mass was suspected to extend to the left lingual nerve, and a frozen section was performed to confirm invasion. Cribriform type ACC was identified in histopathologic examination ([Fig. 3A](#F3){ref-type="fig"}). Ligation and excision were performed at the proximal lingual nerve due to invasion ([Fig. 3B](#F3){ref-type="fig"}). The resection margins had sufficient distance for all areas. Perineural invasion ([Fig. 3C](#F3){ref-type="fig"}), lymphatic invasion ([Fig. 3D](#F3){ref-type="fig"}), and single lymph node metastasis less than 1 cm at the level II area without extracapsular spread were also reported. Both enlarged lymph nodes were identified as chronic granulomatous lymphadenopathy, which was considered to be caused by mycobacterium bovis bacillus Calmette-Guérin (BCG) lymphadenitis or other mycobacterial infection. The cancer was stage III (T1N1M0) following surgery. Adjuvant radiation therapy with 5,880 cGy was performed. The patient has continued with follow-up without any recurrence.

TTF-1 immunohistochemical staining was performed in the previously excised lung specimen to identify whether it was a metastatic or primary lesion. Focal positive (brownish color) staining was identified in TTF-1 staining of the peripheral lung specimen ([Fig. 4](#F4){ref-type="fig"}). It represented a primary cancer in the lung.

DISCUSSION
==========

Primary lung ACC is extremely rare and represents approximately 0.1% to 0.2% of lung cancer cases \[[@B1]\]. When ACC of the lung is identified, it is important to determine whether the lesion represents distant metastasis or primary lung cancer. In this case, there was no suspicious primary lesion from detailed examination in the head and neck when the lung lesion was initially detected. However, it is possible that a small primary lesion was present in base of the tongue. The small lesion was even difficult to confirm on CT and PET-CT, which were carried out after the lesion had been identified through laryngoscopy. Therefore, in order to differentiate whether the previous lung lesion was a primary lung ACC rather than a metastatic ACC from the base of the tongue, the authors performed additional retrospective TTF-1 immunohistochemical staining of the previous lung resection sample, after treatment of the base of the tongue. TTF-1 is a transcription factor that is expressed in around 60%-70% of thyroid, lung, and pulmonary adenocarcinoma, but not in metastatic lung tumors, except thyroid tumor metastasis. It is expressed in follicle cells of the thyroid and in type II alveolar cells as well as Clara cells of the lung, respectively. TTF-1 is useful to diagnose a primary lung lesion \[[@B4]\]. Thus, TTF-1 staining is one of the most useful methods to differentiate primary and metastatic cancer in the lung.

In the case of a positive result, it is likely to either be primary cancer in the lung or distant metastases of thyroid carcinoma \[[@B8]\]. This staining method also possesses high sensitivity (40%-74%) and specificity (88%-96%) in the diagnosis of a primary lung tumor \[[@B4],[@B9]\]. This case could be also considered as lingual metastasis to the base of the tongue from the lung ACC, even though it is extremely rare. However, lingual metastasis usually was found beneath the normal squamous epithelium of the tongue without dysplasia, thus sparing the tongue mucosa. Additionally, numerous tumorlets were found in the lymphatic vessels, which was further evidence of lymphatic metastasis \[[@B10],[@B11],[@B12]\]. In our case, there was no suspicious sign of lingual metastasis in the base of the tongue specimen.

Several reports represented multiple malignant salivary gland neoplasms. They were most likely synchronously found, different histologic type tumors at the different primary site \[[@B13],[@B14],[@B15]\]. There were a few reports about metachronously found, different histologic type tumors. For example, ACC in the submandibular gland (SMG) followed by mucoepidermoid carcinoma (MEC) in parotid gland 4 years after the treatment of SMG \[[@B16]\], and MEC in palate followed by ACC in the floor of mouth 6 years after the treatment of palate \[[@B15]\]. There was one similar report to our case \[[@B13]\]. In this report, the lung mass were found simultaneously in the patients with proven ACC in the soft palate. It was highly suspicious of metastatic spread to the lung. However, the final diagnosis of the lung was bronchioalveolar carcinoma, then authors demonstrated the value of obtaining tissue diagnosis.

Our case, which was metachronously found, a same histologic type tumor in different sites, is not tied to the above introduced cases. Because ACC is a well-known malignancy which has frequent distant metastasis especially to the lung. If same salivary type tumors, especially ACC, were found both in head and neck and the lung, differentiation primary from metastatic tumor of the lung lesion is important issue.

The incidence of neck lymph node metastases of head and neck ACC is approximately 4%-20%. Only a limited number of studies have been performed with regards to neck lymph node metastases and its management \[[@B17]\]. In the present case, the enlarged lymph nodes at bilateral neck level II areas turned out to be chronic granulomatous lymphadenopathy, which might be induced by either BCG lymphadenitis or mycobacterial infection. BCG irrigation after bladder cancer surgery is increasingly employed as a conservative treatment method \[[@B18]\]. BCG lymphadenitis was reported in some cases after BCG irrigation \[[@B19]\]. However, in this case, other treatments for bladder cancer aside from resection were not performed. In addition, mycobacterium tuberculosis infection was excluded based upon the negative postoperative mycobacterium tuberculosis PCR and culture.

This case described the treatment of metachronous ACC which occurred in the peripheral lung and head and neck during different time periods based upon immunohistochemical staining. To our knowledge, this is the first reported case of metachronously found, a same histologic type tumor, ACC in particular, in the peripheral lung and base of the tongue. However, ACC in the head and neck is susceptible to lung metastasis and can be easily missed if small in size and asymptomatic. For these reasons, detailed head and neck examination including laryngoscopy should be carried out for lung ACC in order to differentiate between primary and metastatic cancer. In particular, bimanual palpation should be performed at the base of the tongue.

When ACC of the lung is identified, it is important to determine whether the lesion represents distant metastasis or primary lung cancer. The otolaryngology examination of head and neck including laryngoscopy and bimanual palpation should be carried out for lung ACC in order to differentiate between primary and metastatic cancer. TTF-1 immunohistochemical staining is one of the most useful methods to differentiate primary from metastatic cancer in the lung. In the case of a positive result, it is likely to be primary cancer.
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![Fibroscopic finding at the base of the tongue. A 1.0-cm, round, firm, and fixed lesion was identified.](ceo-7-232-g001){#F1}

![Image findings. (A) Neck computed tomography (CT) contrast-enhanced view (axial): enlarged lymph nodes are identified at bilateral level II neck areas (left, 2.0 cm; right, 1.3 cm). (B) Positron emission tomography-CT: enlarged lymph nodes have increased fluorodeoxyglucose uptake. (C, D) Neck magnetic resonance imaging. T1 gadolinium enhanced view: enlarged lymph nodes at the level II neck area (2-3 cm) were identified (axial) and a 1.5×1.7 cm mass with irregular margins was observed at the base of the tongue (sagittal).](ceo-7-232-g002){#F2}

![Histopathology (H&E). (A) Adenoid cystic carcinoma, cribriform type (×100). (B) Lingual nerve invasion (×40). (C) Perineural invasion (×40). (D) Lymphatic invasion (×100).](ceo-7-232-g003){#F3}

![Immunohistochemical staining (×200). Focal positive (brownish color) status was identified in thyroid transcription factor-1 immunohistochemical staining of the peripheral lung specimen.](ceo-7-232-g004){#F4}
